reference lists, letters, commentaries, and editorials. The quality indicator(s) used to measure quality of care, and its relationship to profit status, was extracted from each publication. The study design and risk-adjustment methodologies used were also extracted. The interrater reliability for the extraction of these three items was determined to be 1.0, 0.6, and 0.8, respectively. A qualitative systematic review was performed using Donabedian's framework of structure, process, and outcome for analyzing medical quality of care. Empirical research in the past 12 years has found that systematic differences exist between for-profit and not-for-profit nursing homes. Forprofit nursing homes appear to provide lower quality of care in many important areas of process and outcome.
cial returns at the expense of ensuring quality of care (Harrington et al. 2001; Mendelson 1974; Vladeck 1980) . FP nursing homes are thought to provide a lower standard of care because their managerial objective is to provide returns to investors (Mendelson 1974) . Quality-of-care deficiencies occur in not-forprofit (NFP) facilities as well. However, these facilities are not bound by the requirement of profit distribution. Managers who value high quality of care can therefore use net revenues to improve the quality of life and medical care for residents. Managerial behavior is particularly important for frail elderly nursing home residents who may not have the resources to advocate sufficiently well for themselves. Thus, the focus on ownership status is an important consideration in examining nursing home quality of care.
NEW CONTRIBUTION
Most studies that have examined the importance of ownership focused on specific indicators of quality such as pressure ulcers, use of restraints, and mortality. While these studies provide indications of the relationship between ownership and quality, the specificity of the findings precludes generalizations of whether quality ultimately differs substantially between FP and NFP nursing homes. The present systematic review synthesizes the accumulated evidence.
Systematic reviews are a powerful means to provide more general conclusions than individual studies permit. O'Brien, Saxberg, and Smith (1983) surveyed the nursing home ownership literature and concluded that quality was similar across different types of ownership. Hawes and Phillips (1986) found that NFP nursing homes were providing higher quality of care. The last published literature review to summarize nursing home quality studies was conducted by Davis (1991) . Davis's review found that many studies supported higher quality of care being provided in NFP homes. However, weaknesses in the methodological design of these studies led Davis to conclude that "it would be premature to conclude that nonprofit nursing homes provide higher quality care." only able to identify associations rather than true causal effects. Prospective designs provide greater assurances that potentially confounding factors will be accounted for and addressed, while retrospective designs are able only to use the data that were available from the specified data source and may involve considerable biases from unmeasured factors that may affect the likelihood of observed quality differences. The specificity of risk-adjustment procedures is also critical (Berg et al. 2001) . Inadequate risk-adjustment may lead to erroneous identification of association between certain environments and higher quality problems when the true cause is differences in underlying patient risk for adverse events. More comprehensive risk-adjustment procedures identify a greater array of important measures of underlying risk. Broad patient characteristics (demographics, age, sex, etc.) are important but less satisfactory than detailed clinical information (diagnostics), level of functional dependence (activities of daily living [ADLs], number of nursing minutes per resident, case-mix index, etc.), and treatments or medications. Thus, we classify research methods in this review according to the research design (crosssectional, retrospective longitudinal, prospective longitudinal) and the level of risk-adjustment specificity.
METHOD SEARCH STRATEGY
An initial search was conducted using MEDLINE. The electronic search used the following exploded medical subject heading terms: "nursing homes" or "homes for the aged" or "long-term care" and "health services for the aged" or "quality of health care," "exp delivery of health care," and "*health facilities, proprietary/" or "ownership/" or "organizations" or "organizations, non-profit/." The search was restricted to the English language and aged 65 or over and publication dates between January 1990 and October 2002. Additional articles were identified through searches of the reference lists of the initial set of articles, as well as editorials, letters, comments, reports, and books.
STUDY SELECTION
The MEDLINE search identified 365 articles. The abstracts of all articles were retrieved and reviewed for relevance. The inclusion criteria were the following: (1) publications based on original and quantitative data, (2) nursing homes located in North America, and (3) a comparison of the quality of care in FP and NFP nursing homes. Studies that examined structural indicators were restricted to those that included staffing variables because staffing has been found to be one of the only structural indicators that is a significant predictor of nursing home quality (Bliesmer et al. 1998; Castle and Fogel 1998; Harrington et al. 2000) .
Of the 365 articles identified through MEDLINE, 13 met the inclusion criteria. An iterative process of searching reference lists was undertaken until all relevant articles that met the selection criteria were identified. An additional 25 articles were identified. A total of 38 publications were included for review in this study. It is worth noting that only 37 of the 38 studies were based on U.S. data, and the remaining study was based on Canadian data.
DATA EXTRACTION
The following information was extracted from each study: the number and location of nursing homes, proportion of FP nursing homes, data source, study design, and risk-adjustment methodologies used. Interrater reliability for the classification was assessed by the consistency of data extracted by two of the authors (MPH and SSG) from 10 randomly selected studies.
SYNTHESIS OF EVIDENCE
The heterogeneity of study designs, risk-adjustment techniques, and measurement precluded a statistical combination of results through meta-analytic techniques. Instead, relationships between each quality indicator and ownership status were identified from the empirical studies and summarized by significance and direction. To summarize empirical results within Donabedian's (1966) framework, quality indicators were subdivided into four categories: structure, process, outcome, and combined process and outcome. Quality results are also examined stratified by study design and risk-adjustment methods employed. Unless otherwise noted, results were identified as significant if a p value less than .05 was reported. Since many studies provided results for multiple quality indicators, several studies appear in multiple categories.
RESULTS

SUMMARY OF STUDIES
A summary of the studies included in the present review is presented in Table 1 . Interrater reliabilities for study design, risk-adjustment methodologies, and quality measures were 1.0, 0.6, and 0.8, respectively. Minor differences were resolved by consensus. Three general study designs were used in the reviewed publications: cross-sectional (28 studies), retrospective longitudinal (7 studies), and prospective longitudinal (2 studies).
Only three studies employed a risk-adjustment strategy based on all criteria (Garrard, Chen, and Dowd 1995; Intrator, Castle, and Mor 1999; Spector and Takada 1991) . Four studies employed only one method of risk adjustment (Cherry 1991; Davis 1993; Johnson-Pawlson and Infeld 1996; Zinn 1993) . Two studies did not employ resident-level risk adjustment (Aaronson et al. 1995; Walshe and Harrington 2002) . The majority of the studies used two (13 studies) or three (15 studies) methods of risk adjustment. Table 2 summarizes 81 results that were reported in the 38 studies. Each quality measure in the left column identifies an indicator of poor quality. The studies reported beside each indicator are placed in the column identifying which ownership status was associated with the negative indicator of quality. For example, Aaronson et al. (1994) found that FP facilities had lower staffing (worse quality).
SUMMARY OF QUALITY INDICATORS
STRUCTURE QUALITY INDICATORS
Two measures of staffing, nursing aide turnover and number of staff members, were used in the reviewed publications. Cross-sectional studies with aggregate data found that nursing aide turnover was higher and nursing staff levels were lower in FP facilities. One cross-sectional study found that FP facilities had higher levels of licensed practical nurses, although total staff and RN staff were not significantly different between ownership types. Five staffing results were not statistically significant.
PROCESS QUALITY INDICATORS
Seven different process-based indicators were used in the reviewed publications: inappropriate use of restraints, federal audit deficiencies for the use of restraints, rate of catheterization, rate of tube feeding, inappropriate use of psychoactive medications, percentage of residents who are not toileted, and the percentage of residents with advance directives. The majority of the results were from studies using cross-sectional designs with aggregate data. The results that attained statistical significance nearly all indicated that NFP nursing homes were more likely to provide higher quality of care when judged by process-based measures. In fact, only one cross-sectional study found NFP facilities had lower quality.
The use of physical restraints was the most commonly studied process measure. This indicator was usually identified in cross-sectional studies with aggregated data, with the exception of a longitudinal patient-level study by . Nursing homes receive federal audit deficiency citations if they are found to be using restraints inappropriately. Three studies identified deficiency citations for restraint use as opposed to observed restraint use. Of the 11 studies (including 3 studies of deficiency citations), 6 showed increased use of restraints in FP homes, 5 were not significant, and only 1 indicated higher use of restraints in NFP facilities homes.
Three cross-sectional indicators using aggregate data showed increased use of psychoactive drugs in FP homes. Two longitudinal studies with patientlevel data and 1 cross-sectional study with aggregate data found no difference in psychoactive drug use.
OUTCOME QUALITY INDICATORS
Eight outcome quality indicators were identified in the reviewed publications: mortality, infections, pressure ulcers, hospitalizations, functional ability, incontinence, dehydration, accidents, weight change, and contractures. With the exception of mortality, the pattern again suggests higher quality of care in NFP homes.
Mortality was the most common outcome-based measure of quality of care. However, fewer than half the studies observed a statistically significant result. Significant results indicated no clear distinction between FP and NFP nursing homes. Increased mortality was associated with FP facilities in one crosssectional study and one longitudinal study. NFP homes were similarly found to have increased mortality in one cross-sectional and one longitudinal study. Chou's (2002) study demonstrated that mortality was significantly higher in FP facilities only when the resident did not have any family visitors within the 1st month of admission.
Pressure ulcers were also a common outcome indicator of quality. The rate of pressure ulcers was found to be higher in FP homes in two cross-sectional and one longitudinal study. Only one cross-sectional study found NFP homes with a higher rate (p < 0.1). Four studies (one cross-sectional and three patientlevel longitudinal) found no significant difference.
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Johnson-Pawlson and Infeld (1996), Walshe and Harrington (2002) , Munroe (1990) Note: The far-left column represents indicators of poor quality. If an indicator of poor quality favored a FP facility, then the reference number for that study will appear in the FP column. Similarly, reference numbers for indicators of poor quality favoring NFP facilities appear in the NFP column. If a study found that there was no difference between NFP and FP, it appears in the far-right column. found an increased rate of resident functional decline in NFP residents. However, the findings were not significant in all years, and five other studies identified no difference between FP and NFP homes.
COMBINED PROCESS AND OUTCOME INDICATORS
Several studies used quality measures that combined elements of process and outcome. Total federal audit deficiencies were used to measure overall quality in six studies. The latter studies used cross-sectional aggregate data sources. Three demonstrated that FP homes were more likely to receive federal audit deficiencies, and three found no statistical differences between FP and NFP homes.
Composite quality scores were used in three studies. Bravo et al. (1999) employed a multidimensional quality scale encompassing several aspects of care. Using a hierarchical linear model, their results demonstrated that the quality was lower in FP nursing homes. In separate studies, Davis (1993) and Cherry (1991) used a combined measure of quality that included aspects of process and outcome (such as pressure sores, catheterizations, urinary tract infections, and antibiotic use) and a cross-sectional study design. Davis found that FP homes delivered lower quality of care, yet Cherry was unable to find a significant relationship.
STUDY DESIGN RESULTS
Stratifying the association between quality and ownership according to study design provides qualitatively similar results as the combined study results. Figure 1 shows the percentage of studies within each study design that indicated a significant relationship between ownership status and poor quality or no significant relationship. Cross-sectional studies resulted in the highest percentage of study results indicating worse quality in NFP homes. Retrospective longitudinal studies indicated more quality problems in FP homes but also had the highest percentage of nonsignificant findings. Of the four prospective study results, one indicated lower quality in NFP homes, one indicated lower quality in FP homes, and two results were not significant. Figure 2 shows the percentage distribution of study results stratified by risk-adjustment method (one method, two methods, three methods, four methods, or no adjustment). Both studies without risk adjustment provided nonsignificant results. In all studies employing risk-adjustment procedures, at least twice as many results indicated that NFP ownership was associated with fewer quality problems than FP ownership. The proportion of studies indicating poor quality in NFP homes was largest when four methods of risk adjustment were employed.
DISCUSSION
Our systematic review of the literature since 1990 suggests that FP ownership appears to be associated with quality deficiencies in many important areas of resident care. Overall, 38 studies yielded 81 results on the relationship between ownership and quality. Only 6 of the 81 results demonstrated that NFP nursing homes were delivering lower quality of care; 33 results indicated that quality of care in FP facilities was worse. Regardless of the study design, better quality was reported at least as often in NFP homes compared with FP homes.
The studies included in this review are more robust compared with the studies published before 1991, contained in Davis's review. Researchers have largely abandoned the use of structural indicators (with the exception of staffing variables) as an effective means of measuring quality in the nursing home. The use of process and outcome measures has become more prominent. The use of longitudinal study designs and more thorough risk adjustment has also become more common.
The results found by the present review are important because the quality indicators that are more prevalent in NFP facilities are important measures of resident quality of care and may have a substantial impact on resident quality of life. Results of structural quality indicate that NFP homes had a higher staff skill mixture and lower nursing aide turnover rate relative to FP ownership. An increased percentage of registered nurses (RNs) and a decreased RN turnover rate have been linked with improved resident functional outcomes (Spector and Takada 1991) . However, less skilled staff may have little impact on resident outcomes (Davis 1991) ; therefore, it remains to be determined whether a lower turnover rate of nursing aides has the same impact on functional outcomes.
All but one significant process quality result indicated that NFP providers had higher levels of quality than FP providers. These process indicators are associated with deleterious resident outcomes. For example, the inappropriate use of restraints has been linked with increases in both morbidity and mortality (Burton et al. 1992; Dube and Mittmann 1986; Phillips, Hawes, and Fries 2003) . The use of catheters can lead to an increased risk of urinary tract infection and decreases in the quality of life for residents (Ouslander and Kane 2003) . Excessive and inappropriate use of psychoactive medications has been connected with an increased risk of falling and hip fractures in the elders, which leads to decreased quality of life and an increased rate of mortality (Bernabei and Carbonin 1997; Liu et al. 1998; Ray, Thapa, and Gideon 2000; Rubenstein, Powers, and MacLean 2001) . Weisbrod's (1996) work suggests that FP homes may substitute medications for adequate staffing levels. The same dynamic might exist for the increased use of catheters and restraints since these processes reduce the intensity of staffing that is required. Most significant results from the outcome quality indicators indicate FP homes had more quality problems. This was most apparent for pressure ulcers. Pressure ulcers are an excellent marker of quality of care because very few residents receiving proper care should develop this condition. Ulcers also seriously affect a resident's quality of life and have been linked to increased morbidity and mortality (Berlowitz, Bezerra, and Brandeis 2000; Brandeis et al. 1990 ). The higher rate of pressure ulcers observed in FP homes might be reflective of the decreased staffing intensity compared to NFP homes; it is also possible that FP homes admit more residents with pressure sores. The latter scenario is unlikely since care for such residents is more expensive.
Most other outcome measures of quality provided ambiguous results with the majority of studies unable to find any significant difference. Sample size and power may be an issue for some studies, while the relative crudity of the outcome measures may also have been problematic. It is difficult to establish the quality of a nursing home based on rates of mortality because most elderly residents are expected to die, and it is often difficult to attribute their death to the facility. Some facilities might send their residents to hospitals when they are about to die. A more important issue may be how their deaths occur. Similarly, nearly all nursing home residents decline in function, and measuring differences in the rate of functional decline is challenging. It is important to explore such research further using robust risk adjustment and longitudinal study designs.
It is difficult to capture all aspects of nursing home quality using a single measure. Nonetheless, composite quality scores and federal facility audits are advantageous because they often include a wider range of quality of care and quality of life combined into a single score. Without exception, these multifaceted quality scores indicated that FP homes were providing lower quality of care. A significant challenge in developing composite scores is arriving at some means of attaching weight or importance to different aspects of care. Weights could be equal, but undoubtedly different residents and policy makers all have their own set of preferences. Davis (1991) noted that stakeholder values and preferences may conflict.
Using single indicators also presents challenges. Each quality indicator summarized in this study represents a slightly different component of care.
The validity and reliability of each measure may vary considerably. Recent developments have pushed this issue to the forefront as the Centers for Medicare and Medicaid Services (CMS) has implemented an online tool to provide direct-to-consumer reporting of nursing home quality indicators including the prevalence of pressure sores, physical restraints, and so on. CMS has also enlisted the assistance of field experts to develop sophisticated analyses of quality indicators (Berg et al. 2001; . The reports arising from this research do much to identify problems associated with ascertainment and censoring biases; stability problems for rare events; as well as regional, facility, and patient-level variation. The CMS report identifies 24 indicators considered robust enough to support further research including (indicators summarized in this study) restraints, indwelling catheters, feeding tubes, psychoactive medication use, infections, functional decline, incontinence, and dehydration. Additional indicators such as pain management are considered increasingly important for maintaining minimum standards of quality of care and quality of life for nursing home residents.
Simple association between quality and facility ownership does not provide sufficient information about the nature of the relationship between ownership and quality. What about NFP facilities enables them to provide higher quality? Are differences between NFP and FP facilities attributable to differences in cost structures? The issue of the mix of prices paid by residents within a nursing home also has important potential implications on the quality differences between nursing homes (Needleman 2001; Hirth 1997 Hirth , 1999 . For example, FP homes may offer lower quality compared with NFP homes because they serve clientele with less ability to pay higher prices. Perhaps there would be no observable difference in quality if FP homes had a similar price mix compared with NFP homes. Moreover, without assessing patient preferences and considering market dynamics, it is difficult to conclude that there is a welfare loss associated with lower quality in particular facilities. If facilities with lower quality also charge lower prices for care, and if the lowerprice, lower-quality care is that demanded by consumers in those facilities (i.e., if lower-price, lower-quality care is preferred to higher-price, higherquality care), it is a characteristic of a differentiated health care product allowing consumers to sort according to quality preferences. A key omitted variable in all studies reviewed in the present study is thus price.
On the other hand, an efficient trade-off between quality and price relies on informed and able decision makers, while surrogate decision makers (sometimes the nursing homes themselves) are common in the nursing home market. Chou's (2002) study suggests that FP nursing homes take advantage of residents who lack advocates for their care. The rate of mortality, infections, and dehydration were higher in FP homes when residents had no family visitors within a month of admission. Residents receiving regular visits might experience an increased quality of life, which in turn improves the likelihood of favorable outcomes. NFP homes might also be more successful in creating a social support network for residents who do not have regular visits from family and friends. Greater understanding is needed regarding the relationship between actual quality of care, the resident's ability to assess and demand quality, and the facility's interest in the resident's well-being. The presence of suitable advocates for quality of care is an important factor that plays a critical role in the usefulness of new policies such as nursing home report cards and performance monitoring.
The issue of competition between ownership types in markets has received little attention in the empirical literature. If taken into account, this factor has the potential to confound many of the results in the published literature. Most reviewed studies controlled for overall competition, but not the differential impact of differing proportions of FP and NFP in particular markets.
The effects of NFP nursing homes may not be limited to the provision of care within their facilities. Work by Hirth and Hirth and Grabowski has emphasized the role of competition between FP and NFP nursing homes in the same market (Grabowski and Hirth 2003; Hirth 1997 Hirth , 1999 . The latter research proposes a broader conceptual model where consumers treat NFP ownership as a signal or indicator of quality, and the mere presence of NFP facilities in a market may encourage FP facilities to compete on quality as well as price. Such dynamics, not addressed in the quality literature reviewed here, infer that observed quality differences represent a lower bound of the true impact of NFP ownership on overall nursing home quality.
Future quality of care research must use patient-level longitudinal data to provide protection against ecological fallacy (Hulley et al. 2001) . The recent implementation of the Minimum Data Set (MDS), a longitudinal comprehensive set of elements that describe the functional status of each resident, will be beneficial for future research studies. The broad array of functional status variables and clinical detail will allow for the construction of robust riskadjustment methodologies and indicators that reflect the multifactorial nature of quality in the health care setting (Berg et al. 2001 .
There are, however, potential constraints to performing studies using highquality data sources and well-validated, standardized indicators. Access to data is a key constraint. There are several large data sets with rich clinical contents that are only available through one particular institution or researcher. Continued data liberation efforts will help to ensure that high-quality data are widely available. A second key constraint is research funding. Many researchers lack the funds to carry out the extensive and exhaustive literature reviews and important validity and reliability studies similar to those being carried out for CMS. The availability of quality longitudinal data and the completion of extensive work surrounding the selection of quality indicators are prerequisites to nursing home studies that are robust and methodologically sound.
A crucial question in observational research is whether the results are valid. Often, findings are artifacts caused by unadjusted biases and poorly matched comparison groups. Further improvements in empirical techniques are needed. Advanced statistical techniques such as hierarchical, Bayesian modeling, and propensity score adjustment have the potential to explain more variation and provide more balanced groups than traditional regression techniques. Combining these statistical methodologies with robust study design and adequate data sources should aid in determining the validity of the trends identified in this review. However, these regression techniques are unable to account for unknown confounders that might be unequally distributed between groups.
The use of instrumental variables is becoming more popular in the field of health services research (McMahon 2003) . This powerful technique acts in the same fashion as randomization does in a clinical trial. The result is two groups that on average have an equal distribution of known and unknown confounders. These variables are factors that are only related to the assignment of people into groups and not the outcome being studied. Finding variables that are responsible for a resident entering a particular home that is not related to the studied outcome, however, is challenging.
Future research should strive to account for the complex interactions between characteristics within the nursing home (such as resident case-mix, payer mix, price, and structural and organizational factors) and the characteristics of the market, such as overall competition and the composition of the individual market. Ideally, when these factors are taken into account combined with the use of valid and reliable quality indicators, robust risk adjustment, and adequate data sources, we will be able to provide additional insights and go beyond simply asking the question: Are FP or NFP facilities providing higher quality of care compared to one another?
LIMITATIONS
The major limitation of this review is the qualitative nature of data synthesis, which does not allow for a single estimate of risk for a particular event. The extent of risk adjustment used by the reviewed studies was variable. Many studies did not include important covariates such as age, gender, and functional ability in the analysis, whereas other studies had extensive methodologies to ensure that the comparison groups were equally balanced. The choice of risk adjustment can have a profound impact on the study results.
Relative nursing home quality rankings may change substantially depending on which risk-adjustment strategy is used (Mukamel and Brower 1998) . The trends identified in this review should be verified using robust methodological designs and advanced statistical analyses to ensure their validity.
CONCLUSIONS
The methodological rigor of the nursing home ownership literature has improved since Davis (1991) published his review. The pattern of quality indicators indicates that NFP homes are less likely to have poor quality-of-care practices and outcomes. FP nursing homes were found to have provided lower quality of care when judged by structure, process, and outcome criteria.
This review suggests that despite increased awareness and numerous highprofile government reports and publications, residents of FP nursing homes were more likely to be the recipients of poor quality compared with similar residents in NFP facilities.
